INTRODUCTION
Transforming growth factor-betas (TGF-�) were the first negative regulators to have their gene cloned and sequenced and the expression of their mRNA detected in a mammalian cell.I They comprise a large number of structurally related formaldehyde gels, then transferred to nylon membrane using capillary transfer. Subsequently, the nucleic ac ids were immobilized by backing 2h at 80°e. Blots were prehybridized for 3 hours and probed with DIG labeled probes (for hGM-CSF and hy-Actin) at 68°C for 16-19 hours. Filters were washed to a stringency of 0.5x SSC, 0.1 % SDS at 68°C. Following detection, membrane was transferred to development folder and incubated with chemiluminescent substrate, and then folders were 25-40 minutes exposed to Fuji X-ray films and films were developed.
Biological assay
The supernatant of control and treated cultures was col lected 24 hours post stimulation. Biological activity was assayed in a microplate system. Human bone marrow was obtained from normal volunteer donors. Mononuclear cells were collected by centrifugation over Ficoll-Hypaque.1 2 Cells (Sx 10-1) were plated in each well of a 96-well flat-bottomed microplate in the presence of 1 0 �lL culture media (and/or 40 units of recombinant hGM-CSF, as CSF) and 1 00 �lL enriched IMDM supplemented with 20% fetal calf serum, antibiotics, and 0.3% agar. Cultures were incubated for 9-II days, in a fully humidified atmosphere of 7.S% CO, at 37°C. Colonies with more than SO cells were scored usin-g a Zeiss inverted microscope.
RESULTS

GM-CSF conccntration time-course study
In order to determine the amount of GM-CSF produced by HTB S637-cell line, cells were cultured as described in the Method� section in 24 well plates. Everyday at least three wells were removed from culture. Time course study with spe cific ELISA cletected high amounts ofGM-CSF in the supematant ofHTB S637-cells culture, at the log phase of their growth curve. Results showed that increase in GM-CSF concentration was par allel to increase of cell number (Fig. 1) .
The influence ofTGF-�2 on GM-CSF production: dose response study
After removal of media, cells were washed once with complete media and were incubated in media supplemented with TG F-�, (O-Sng/mL). Media was removed after 48 hours and GM-CS-F concentration was determined in duplicate by ELISA. Results showed a significant increase of GM-CSF in the treated sampies (Fig. 2) . The most considerable activ ity was seen at the concentration of S ng/mL, with higher doses of TG F-�, (up to 10 ng/mL) showing the same stimu lating effect; thi� guided us to employ the S ng/mL dose in other experiments.
The influence of TGF-�2 on viable cell count and GM CSF production: time study
Cultures were treated with or without S ng/mL of TGF-(2 and at each time interval, culture media was removed and saved for ELISA test. The viable cell number of each sample was also determined. Our data showed that although the number of ce lIs in treated and control groups was the same (fig. 3) , the amount of GM-CSF production in treated samples began in creasing significantly from 10 hours post stimulation, reaching the highest stimulation level at 48 hours ( ture media, whereas the number of CFU-GM colonies har vested from treated cells culture media (in the presence and/ or absence of rhGM-CSF) was the same (Fig 5) .
,---------------------------------
TGF-� 2
stimulates expression of GM-CSF mRNA in HTB 5637-cell line Total RNA was extracted from treated and controls samples and Slot-Blot experiment was performed. Re sults clearly showed an increase in GM-CSF mRNA content fr0111 treated cells. This effect was not seen for hy-Actin (Fig. 6 ). Quantitative analysis of slots was performed using a densitometer (Table I) . According to slot blotting data, 24-hrs exposure to TGF-� 2 in creased GM-CSF transcripts by 50%. We analyzed the effect of TGF-�l on the expression of GM-CSF mRNA by performing Northern blot analysis of cytoplasmic RNA extracted from HTB 5637 cells which had been treated with 5ng/mL of TGF-�, for 24 hrs. Results clearly showed an increase in the G M-CSF mRNA con tent from treated cells (Fig 8) . There appeared to be a slight change in actin mRNA levels from the analysis of the Northern blot. However, this discrepancy may be due to differences in the amount of cytoplasmic RNA loaded on this particulate gel (Fig. 7) . Experiments have confirmed that TGF-�, does not alter actin mRNA levels as expected.
- thelial cells TGF-�7 stimulates the expression of GM-CSF."·2o Here we report an instance in which TGF-� stimulates G M-CSF production in a non-hemopoietic system. We re cru ited human bladder tumor cell line HTB 5637 as a re I i nllle and potent source for GM-CSF production. RNA phenotyping for colony stimulating factors by reverse tran scription and polymerase chain reaction reveals the expres sion of mRNA for GM-CSF along with n range of other cytokines, in RNA preparntion of these ceIls. 7 In contrast to other reports showing that TGF-� inhibits the proliferation of normal and certain tumor derived epi thelial cell lines.:l we didn't observe any antiproliferative eff ect ofTGF-�, on the HTB 5037-cell line.
Quite illtel� estingly we �onfronted an increase in the number ofCFU-GM colonies which was derived from a bio logical assay of the treated (24 hrs) cells med ia. However this increase (95%) was lower than that expected fi'om ELISA (200%). Since TGF-� 2 does not have a remarknble effect 011 hemopoietic progenitor cells 22 it seems that some inhibitory fnctor(s) Illny produce an increase in response to TGF-�2 treatment.
The mechanism of this inhibition requires further study. Analysis of RNA stability has shown that the GM-CSF IllRNA content of HTB 5637-cell line is very stable with a halt�life of four hoursY The stabilization of GM-CSF mRNA in these cells is translatiollnl dependentY Both Slot blot and Northern analysis showed an increase in GM-CSF mRNA in treated cells. Concluding from these results we would like to suggest a stimulating role for TGF � in increasing GM-CSF production through changes adapted at the mRNA level. These observations may intro duce TGF-� as a positive regulator for GM-CSF gene ex pression in HTB 5637-cell line.
